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PROBLEM TO BE SOLVED: To produce an additive for thermoplastic resins that can improve processability of 
thermoplastic resin compositions and surface appearance of formed products and provide resin composition 

containing the additive. 

SOLUTION : This additive for thermoplastic resins comprises at least one of triazine derivatives each molecule 
of which has at least one nitrogen- containing functional group capable of reacting with formaldehyde, and a 
formaldehyde generator selected from paraformaldehyde and a aqueous formalin solution. Further, the 
thermoplastic resin composition is obtained by melting and kneading this additive together with a molten 
thermoplastic resin directly or after mixing with the resin in solid condition. 
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JPO and NCIPI are not responsible for any 
danases caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] At least one sort and paraformaldehyde of the triazine derivative which has at least one or more 
formaldehyde and the nitrogen-containing functional group which can react in 1 molecule, the additive for 
thermoplastics which is mixture with the formaldehyde generating object chosen from formalin aqueous solution. 

[Claim 2] At least one sort of a triazine derivative which has formaldehyde and the nitrogen-containing 
functional group which can react The following general formula (A), The compound which serves as the 
compound and general formula (C) which turn into (B), (C), (D), and a general formula (A) from (E) from (E). The 
additive for thermoplastics according to claim 1 which is at least one sort chosen from the amino permutation 
triazine compound expressed with the compound which serves as a general formula (D) from (E) and a general 
formula (F), (G), and (H). 
General formula (A) 
[Formula 1] 




(Rl, R2, and R3 mean a hydrogen atom, a halogen atom, a hydro xyl group, an alkyi group, an alkoxy group, an 
allyl group, the amino group, or the permutation amino group among a formula, and at least one of them is an 
amino group or a permutation amino group.) 
General formula (B) 
[Formula 2] 





(R4 is the hydrocarbon of carbon numbers 1-10 among a formula.) R5, R6, and R7 And R8 Meaning a hydrogen 
atom, a halogen atom, a hydroxyl group, an alkyI group, an alkoxy group, an allyl group, the amino group, or the 
permutation amino group, at least one of them is an amino group or a permutation amino group. 
General formula (C) 
[Formula 3] 




r 



Rii 



(R9 is the hydrocarbon of carbon numbers 1-10 among a formula.) RIO, R11, R12, and R13 mean a hydrogen 
atom, a halogen atom, a hydroxyl group, an alkyI group, an alkoxy group, an allyl group, the amino group, or the 
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permutation amino group, and at I 
General formula (D) 
[Formula 4] 



ne of them is an amino group or a pen 



"tion amino group. 




(The inside of a formula and R 14 are the hydrocarbon of carbon numbers 1 -1 0.) R 1 5, R 1 6, R 1 7, R 1 8, R 1 9, and 
R20 mean a hydrogen atom, a halogen atom, a hydroxyl group, an alkyi group, an alkoxy group, an allyl group, the 
amino group, or the permutation amino group, and at least one of them is an amino group or a permutation 
amino group. 
General formula (E) 
[Formula 5] 



(R2HR23 mean the aliphatic series of carbon numbers 1~20, an alicycle group, an aromatic hydrocarbon radical, 
and the amino group among a formula, and at least one of them is an amino group or a permutation amino 
group.) 

General formula (F) 
[Formula 6] 



(R27, R 28, R29, and R30 mean a hydrogen atom, a halogen atom, a hydroxyl group, an alkyI group, an alkoxy 
group, an allyl group, the amino group, or the permutation amino group among a formula, and at least one of 
them is an amino group or a permutation amino group.) 
General formula (G) 
[Formula 7] 



R31, R32, and R33 mean a hydrogen atom, a halogen atom, a hydroxyl group, an alkyI group, an alkoxy group, an 
illyl group, the amino group, or the permutation amino group among a formula, and at least one of them is an 
imino group or a permutation amino group.) 
General formula (H) 
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General formula (H) 
[Formula 8] 




NH 



H 



(R34 and R35 mean a hydrogen atom, a halogen atom, a hydroxy! group, an alky! group, an alkoxy group, an allyl 
group, the amino group, or the permutation amino group among a formula, and at least one of them is an amino 
group or a permutation amino group.) Mixture of 1=1-3 

[Claim 3] The additive for thermoplastics according to claim 1 whose triazine derivative is at least one or more 
sorts of guanamine, a melamine, benzoguanamine, and acetoguanamine. 

[Claim 4] The additive for thermoplastics according to claim 1 which mixed and obtained the mixing time of a 
triazine derivative and a formaldehyde generating object in 5 or less minutes. 

[Clainn 5] The additive for thermoplastics according to claim 1 whose mole ratios of the formaldehyde generated 
from the nitrogen-containing functional group and HORUARUDEHIDO generating object of a triazine derivative 
are 1 30-30:1. 

[Claim 6] The additive for thermoplastics according to claim 4 whose mole ratios of the formaldehyde generated 
from the nitrogen-containing functional group and HORUARUDEHIDO generating object of a triazine derivative 
are 1 30-30:1. 

[Claim 7] The thermoplastics constituent which obtained in 180 or less seconds by performing melting kneading 
to the thermoplastics of the mixture which it is the thermoplastics constituent which comes to contain 
thermoplastics and the additive for thermoplastics according to claim 4, the additive for thermoplastics is 
contained to thermoplastics 100 heavy lift so that the whole quantity of a triazine derivative may serve as 0.005 
- 30 weight section, and consists of this triazine derivative and a formaldehyde generating object. 
[Claim 8] The thermoplastics constituent according to claim 7 which added to the fused thermoplastics, or 
added and carried out melting kneading and obtained the additive for thermoplastics to solid-state-like 
thermoplastics. 

[Claim 9] The thermoplastics constituent according to claim 7 which this triazine derivative comes to distribute 
with the mean particle diameter of 1 micrometer or less. 

[Claim 10] The thermoplastics constituent according to claim 7 this whose thermoplastics is at least one or 
more sorts of an olefin system polymer, ABS plastics, polyphenylene ether resin, polyacetal resin, polycarbonate 
resin, polyamide resin, polyester resin, and a styrene system polymer. 

[Claim 1 1] The thermoplastics constituent according to claim 7 this whose thermoplastics is polyacetal resin. 
[Claim 12] The thermoplastics constituent according to claim 7 whose mole ratios of the formaldehyde 
generated from the nitrogen-containing functional group and HORUARUDEHIDO generating object of a triazine 
derivative of the additive for thermoplastics are 1 30-30:1. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the additive for thermoplastics and its resin constituent for 
improving the surface appearance nature and fabrication nature of a thermoplastics cast. This thermoplastics 
constituent is offered as a suitable molding material for autoparts, the electrical and electric equipment and 
electronic equipment components, industrial components, etc. 
[0002] 

[Description of the Prior Art] It is well-known to add a triazine derivative to thermoplastics. For example, it is 
indicated by J P, 40-21 148,B in order to give the heat-resistant stability of polyacetal resin. However, by this 
approach, although the short-term heatproof stability of polyacetal resin can be given, long-term heat-resistant 
stability is not improvable. The cause is because distributed mean particle diameter of a triazine derivative 
cannot be distributed to the homogeneity 0.2 micrometers or less which this application says. On the other 
hand, it is indicated by J P ,55-35421 ,B in order to improve fire retardancy. However, it spoils [ since there are 
many additions of a triazine derivative, carry out bleeding to a mold-goods front face, and ] surface appearance 
nature remarkably and is not desirable although the fire retardancy of polyacetal resin is improvable by this 
iporoach. 

^3003] Moreover, in JP,2-80416,A, the constituent which heats the polyoxymethylene rough copolymer and 
melamine which are not performing end stabilizing treatment at the temperature of 170-250 degrees C, and 
might be kneaded is added to a polyoxymethylene copolymer, and the polyoxymethylene copolymer constituent 
which improved fabrication nature, bleeding nature, and thermal stability is proposed. However, by this approach, 
melting kneading with a triazine derivative is long duration needed, and a problem is in productivity at eye 
backlash use for the formaldehyde generating object the oxy-methylene rough copolymer which has not carried 
out end stabilization. 

[0004] In J P ,52-33943,A, the polyoxymethylene molding material which comes to contain 0.001 - 30 % of the 
weight is indicated in the melamine-formaldehyde polycondensation object. In this invention, JP,52-33943,A 
differs substantially using the mixture of a triazine derivative and a formaldehyde generating object. 
[0005] Moreover, it is indicated that J P, 5 7-1 02943, A also adds the initial polycondensation object of a triazine 
derivative and formaldehyde to polyacetal resin, and improves heat-resistant stability and MD-proof nature. 
However, by this approach, although heat-resistant stability and MD^roof nature are improved, unevenness 
occurs on a mold-goods front face, and they spoil the front-face nature of mold goods remarkably. With 
polyamide resin, it is proposed by J P, 47-1714,6 and JP,47-41 745,B, respectively in order to give fire 
retardancy. However, in order to add a lot of triazine derivatives by this approach, a triazine derivative spoils 
[ carry out bleeding and ] the surface appearance nature of mold goods and is not desirable on the surface of 
mold goods. 

[0006] Although it is proposed by JP,61-291643,A and J P, 4-226561, A, respectively in order for ABS plastics to 
give fire retardancy similarly, a triazine derivative carries out bleeding and is not desirable on the surface of 
mold goods tike polyacetal resin and polyamide resin. By polyphenylene ether resin, it is proposed by JP,52- 
41 667,A. However, by this approach, when continuous molding is carried out, a triazine derivative deposits on a 
metal mold front face, and it spoils remarkably on it at mold-proof deposit nature. 

[0007] Although it is proposed by J P ,60-33850,B and J P ,3-281 652,A in order for polyester resin to give fire 
retardancy similarly, a triazine derivative carries out bleeding and is not desirable on the surface of mold goods 
ike polyacetal resin and polyamide resin. It is proposed that olefin system resin and styrene resin add a triazine 
derivative for the purpose of fire-resistant grant similarly. 
[0008] 

[Problem(s) to be Solved by the Invention] By these well-known approaches, it cannot have in coincidence the 
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on nature of a cast with it which are made in^TOie 



appearance nature and fabrication nature of a cast with it which are made inri^he purpose of this invention. 
That is, since thermoplastics and a triazine derivative are deficient in compatibility, if it is difficult for them in 
thermoplastics to carry out homogeneity distribution of the triazine derivative and they leave the 
thermoplastics constituent cast which added the triazine derivative for a long period of time, this triazine 
derivative will carry out bleeding of them to a cast front face, and they will fall the surface appearance nature 
of a cast to it remarkably. Moreover, if continuous molding of this thermoplastics constituent is carried out, a 
triazine derivative will adhere to a metal mold front face (mold deposit), and the work environment at the time 
of thermoplastics constituent molding will be fallen remarkably. This invention offers the additive for 
thermoplastics which can improve the surface appearance nature and fabrication nature of a cast to 
coincidence, and the thermoplastics constituent excellent in the fabrication nature of a thermoplastics 
constituent, and the surface appearance nature of a cast. 
[0009] 

[Means for Solving the Problem] At least one sort of a triazine derivative which has at least one or more 
formaldehyde and the nitrogen-containing functional group which can react in 1 molecule as a result of inquiring 
wholeheartedly that this invention persons should solve the above-mentioned technical problem, To 
thermoplastics this additive for thermoplastics by carrying out melting kneading, using the mixture which 
consists of a formaldehyde generating object chosen from a paraformaldehyde and formalin aqueous solution as 
an additive for thermoplastics It finds out that the thermoplastics constituent excellent in the fabrication nature 
of a thermoplastics constituent and the appearance nature of a cast is obtained, and came to complete this 
invention. That is, this invention is a thermoplastics constituent thermoplastics comes to carry out melting 
mixing of the additive for thermoplastics which is the mixture which consists of at least one sort and the 
above-mentioned formaldehyde generating object of the triazine derivative which has at least one or more 
formaldehyde and the nitrogen-containing functional group which can react in 1 molecule, and this additive for 
thermoplastics. 

[0010] This invention is further explained to a detail. The additive for thermoplastics of this invention means the 
thing with which the triazine derivative particle and the formaldehyde generating object particle are mixed by 
homogeneity, the thing which exists in the condition that the formaldehyde generating object particle has 
adhered to the triazine derivative particle front face, or the thing which exists in the condition that the triazine 
derivative particle has adhered to the formaldehyde generating object particle front face. The methods of 
obtaining this additive for thermoplastics differ, respectively by the case where it exists in the state of the case 
where a formaldehyde generating object exists in the state of fine particles, and a water solution, 
[001 1 ] When formaldehyde generating objects are fine particles, it can obtain by mechanical mixing. The mixers 
at this time are the Henschel mixer, a tumbler mixer, a Banbury mixer mixer, a kneader mixer, etc. This 
invention is not limited to these mixers and should just exist in the condition that the triazine derivative particle 
has adhered to the thing with which the triazine derivative particle and the formaldehyde generating object 
particle are substantially mixed by homogeneity, the thing which exists in the condition that the formaldehyde 
generating object particle has adhered to the triazine derivative particle front face, or the formaldehyde 
generating object particle front face. 

[001 2] On the other hand, when a formaldehyde generating object exists in the state of a water solution, it can 
also obtain by adding a triazine derivative in this water solution, and mixing to homogeneity. The additive for 
thermoplastics is obtained by removing moisture by spray drying etc. in this mixed water solution. The mixing 
time at this time is 3 or less minutes preferably 5 or less minutes. 60 degrees C or less of mixed temperature 
are 50 degrees C or less preferably. Moreover, pH of the mixed liquor of a triazine derivative and formalin 
aqueous solution has desirable alkalescence. 

[001 3] The melting kneading approach of the additive for thermoplastics which consists of mixture of a triazine 
derivative and a formaldehyde generating object is performed using melting kneading machines, such as an 
extruder. After making homogeneity mix a triazine derivative and a formaldehyde generating object with mixers, 
such as Henschel, it can add to thermoplastics, melting kneading can be carried out with melting kneading 
machines, such as an extruder, and, specifically, it can obtain by pelletizing. The screw type at this time may be 
one shaft, or may be biaxial, and should just be an approach by which the additive for thermoplastics is 
substantially distributed by homogeneity in thermoplastics. The melting mixing time at this time has 180 or less 
desirable seconds. 

[0014] It spoils [ a crevice (crater) is made on a mold-goods front face, and ] the appearance nature on the 
front face of mold goods and is not desirable, if a triazine derivative and formaldehyde react that the melting 
mixing time of the additive for thermoplastics and thermoplastics which consist of a triazine derivative and a 
formaldehyde generating object is time amount longer than 180 seconds, a high molecular weight object is made 
and this high molecular weight object remains into thermoplastics constituent mold goods. What is necessary is 
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for the range of the melting kneadir|^H|mperature of the additive for thermopllBFs and thermoplastics to be 
130 degrees C - 330 degrees C, an^ffst to choose it suitably with the thermoplastics used at this time. 
[0015] The triazine derivative used for this invention is a triazine derivative which has the nitrogen-containing 
functional group expressed with the compound which serves as the following general formula (A), (B), (C), (D), 
and a general formula (A) from (E), the compound which serves as a general formula (C) from (E), the compound 
which serves as a general formula (D) from (E) a general formula (F), (G), and (H) 
General formula (A) 
[0016] 
[Formula 9] 




.R3 




R2 



(R 1, R2, and R3 mean a hydrogen atom, a halogen atom, a hydroxyl group, an alky! group, an alkoxy group, an 
allyl group, the amino group, or the permutation amino group among a formula, and at least one of them is an 
amino group or a permutation amino group.) 
General formula (B) 



[0017] 

[Formula 10] 

N 





Re 



(R4 is the hydrocarbon of carbon numbers IHO among a formula.) R5, R6, and R7 And R8 Meaning a hydrogen 
atom, a halogen atom, a hydroxy! group, an alky! group, an alkoxy group, an allyl group, the amino group, or the 
:)ermutation amino group, at least one of them Is an amino group or a permutation amino group, 
general formula (C) 
0018] 

Formula 1 1 ] 



H 



-N- 
H 



-r 



R 9 is the hydrocarbon of carbon numbers 1 -1 0 among a formula.) R 1 0, R 11 , R 1 2, and R 1 3 mean a hydrogen 
itom, a halogen atom, a hydroxyl group, an alkyi group, an alkoxy group, an allyl group, the amino group, or the 
)ermutation amino group, and at least one of them is an amino group or a permutation amino group. 
General formula (D) 

:ooi9] 

^Formula 12] 

Rig 





AM 

I It 




N 
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\ are the hydrocarbon of carbon numbers 



(The inside of a formula and R 14 are the hydrocarbon of carbon numbers 15, R 1 6, R 1 7, R 1 8, R 1 9, and 

R20 mean a hydrogen atonn, a halogen atom, a hydroxyl group, an alky! group, an alkoxy group, an allyl group, the 
amino group, or the permutation amino group, and at least one of them is an amino group or a permutation 
amino group. 
General formula (E) 
[0020] 

[Formula 13] 

«21 





(R21-^?23 mean the aliphatic series of carbon numbers 1-20, an alicycle group, an aromatic hydrocarbon radical, 
and the amino group among a formula, and at least one of them is an amino group or a permutation amino 
group.) 

General formula (F) 
[0021] 

[Formula 14] 

^27 Rjg 

1 

(R27, R28, R29, and R30 mean a hydrogen atom, a halogen atom, a hydroxyl group, an alkyi group, an alkoxy 
group, an allyl group, the amino group, or the permutation amino group among a formula, and at least one of 
them is an amino group or a permutation amino group.) 
General formula (G) 
[0022] 

[Formula 1 5] 

R31 










(R31, R32. and R33 mean a hydrogen atom, a halogen atom, a hydroxy! group, an alkyI group, an alkoxy group, an 
allyl group, the amino group, or the permutation amino group among a formula, and at least one of them is an 
amino group or a permutation amino group.) 
General formula (H) 
[0023] 

[Formula 16] 
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(R34 and R35 mean a hydrogen atom, a halogen atom, a hydroxy! group, an alkyi group, an alkoxy group, an allyl 
group, the amino group, or the permutation amino group among a formula, and at least one of them is an amino 
group or a permutation amino group.) Mixture of 1=1-3. 

[0024] If the triazine derivative which has the above-mentioned nitrogen^ontaining functional group is 
illustrated concretely The guanamine and the melamine which are shown by the general formula (A), N-butyl 
melamine, N-phenyl melamine, N, and N-diphenyl melamine, N, and N-diaryl melamine, N, N', an N"-triphenyl 
melamine, benzoguanamine, acetoguanamine, 2, 4-diamino-6-butyl-sym-triazine, AMERIN, 2, 4-diamino-6- 
benzyloxy-sym-triazine, 2, 4-xliamino-6-butoxy-sym-tria2ine, 2, 4-diamino-6-cyclohexyl-sym-tria2ine, 2, 4- 
diamino^-chloro-sym-triazine, 2, 4-diamino-€-mercapto-sym-triazine, 2, 4-diauxy 6 -am in o-sym -triazine, 2- 
oxy — 4, 6-diamino-sym-triazine, [0025] The 1 and 1 -screw-(3, 5-diamino - 2, 4, 6-thoriadinyl) methane shown 
by the general formula (B), 1, 2-screw-{3, 5-diamino - 2, 4, 6-thoriadinyl) ethane [an another name 
(SAKUSHINO guanamine)], 1, 3-screw -(3 5)- Diamine - 2, 4, 6-thoriadinyl propane, 1 , 4-screw-{3, 5-tJiamino - 
2, 4, 6-thoriadinyl) butane, [0026] The methylene-ized melamine, ethylene dimelamine which are shown by the 
general formula (C), TORIGUANAMIN shown by the general formula (D), the melamine SHIANU rate which 
serves as a general formula (A) from (E), The ethylene dimelamine SHIANU rate which serves as a general 
formula (C) from (E), The TORIGUANAMINSHIA nurate which serves as a general formula (D) from (E), the 
compound whose R27-R30 which are shown by the general formula (F) are an amino group, It is the compound 
whose R34-R35 which are shown by the compound whose R31 -R33 which are shown by the general formula (G) 
are an amino group, and the general formula (H) are an amino group and whose I is 1-3. 
[0027] These triazine derivatives may be used by one kind, and may be used combining two. or more kinds. 
Triazine derivatives desirable especially are guanamine, a melamine, benzoguanamine, and acetoguanamine. 
Especially a melamine is desirable especially. The distributed mean particle diameter of these triazine 
derivatives is 1 micrometer or less. 

[0028] A formaldehyde generating object is at least one sort in the formaldehyde water solution made to 
dissolve a paraformaldehyde, formalin aqueous solution, and a paraformaldehyde in water, and the rough polymer 
of the polyacetal resin which has a part for an unstable end is not included. What is necessary is for a 
paraformaldehyde to be the polymer of the formaldehyde expressed with the following general formula (I), and to 
decompose easily and just to generate formaldehyde with heat, substantially. 
General formula (I) 
:0029] 

iFormula 1 7] 

HOCHiO(CH20)mCH20H 

(The inside of a formula, m=1 -200) 

[0030] After the manufacture approach of this paraformaldehyde carries out vacuum concentration of the 
formalin aqueous solution, it can be acquired by grinding. Formaldehyde of formalin aqueous solution is the 
water solution of 40 or less %of the weight of concentration at a room temperature. It becomes [ if 
formaldehyde concentration becomes 40% of the weight or more, will solidify in ordinary temperature, and / 
nixing with a triazine derivative ] difficult and is not desirable. Moreover, what the methanol contains is 
contained in the formalin aqueous solution of this application. 

[0031 ] When the rough copolymer of the polyacetal resin before end stabilization is used for a formaldehyde 
generating object, in order to prevent the bleeding of a triazine derivative, prolonged mixing time is needed, on 
the other hand, since mixing time is long, the reactant of a triazine derivative and formaldehyde serves as the 
amount of giant molecules, and in a mold-goods front face, it becomes a crater, and appears, and the surface 
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ition nature of thermoplastics mold goods carwFl 



appearance nature and fabrication nature of thermoplastics mold goods canrPfbe improved. Therefore, the 
rough polymer of polyacetal resin cannot be used as a formaldehyde generating object of this invention. This 
invention has the description in the place which is the additive for thermoplastics which can improve the 
surface appearance nature and fabrication nature of thermoplastics mold goods by using the formaldehyde 
generating object which can decompose easily and can be made to generate formaldehyde with heat. 
[0032] The range of a mole ratio with the formaldehyde which generates the mixed ratio of a triazine derivative 
and a formaldehyde generating object from the nitrogen-containing functional group and formaldehyde 
generating object of a triazine derivative is 1 30-30:1. From this range, when it shifts, the thermoplastics 
constituent excellent in the appearance nature and fabrication nature on the front face of a cast of a 
thermoplastics constituent cannot be obtained. When the mole ratio of the nitrogen-containing functional group 
of a triazine derivative and formaldehyde is larger than 1 :30, if continuous molding of this thermoplastics 
constituent is carried out, formaldehyde will adhere to a metal mold front face, and fabrication nature will fall 
remarkably. 

[0033] On the other hand, if a triazine derivative carries out bleeding and continuous molding of this 
thermoplastics constituent is carried out when the mole ratio of a triazine derivative exceeds 30 to one mol of 
formaldehyde, a triazine derivative will adhere to a metal mold front face, and cast front-face nature and 
fabrication nature will be reduced remarkably, the desirable mixing ratio of the additive for thermoplastics which 
consists of a triazine derivative and a formaldehyde generating object — a rate — the mole ratio of the 
nitrogen-containing functional group of a triazine derivative, and formaldehyde — 1:10-10:1 — it is the range of 
15-5:1 still more preferably. 

[0034] The addition of the additive for thermoplastics which consists of a triazine derivative and a formaldehyde 
generating object is 0.005 -30 weight section as a triazine derivative to the thermoplastics 100 weight section. 
The thermal resistance of a thermoplastics constituent is inadequate in the addition being under the 0.005 
weight section. It appears notably especially in polyacetal resin. On the other hand, when the amount exceeding 
30 weight sections is added, a triazine derivative carries out bleeding to a cast front face, and invites the 
problem of the poor appearance on the front face of a cast of a thermoplastics constituent to it. desirable — 
0.05 - 20 weight section — it is 0.1 - 10 weight section still more preferably. 

[0035] The thermoplastics said by this invention is resin in which injection molding, such as an olefin system 
polymer, ABS plastics, polyphenylene ether, polyacetal resin, polycarbonate resin, polyamide resin, polyester 
resin, and a styrene system polymer, is possible. These thermoplastics is at least one or more sorts. It can use 
suitable for especially polyacetal resin especially. A polyolefine system polymer is high-pressure polyethylene 
resin, low voltage polyethylene resin, or polypropylene resin. 

[0036] ABS plastics are the copolymerization resin which uses acrylonitrile, a butadiene, arid styrene as a 
principal component, and those polymer blend objects, and there is a graft mold obtained by carrying out the 
graft copolymerization of styrene and the acrylonitrile under coexistence of the blend mold of a styrene 
acrylonitrile copolymer and acrylonitrile-butadiene copolymer rubber and a butadiene rubber latex, or a styrene- 
butadiene rubber latex. Further, such ABS plastics transpose styrene to alpha methyl styrene for [, such as 
thermal resistance and a fluidity, ] amelioration, or say what introduced into the copolymerization component 
the monomer in which styrene and acrylonitrile, and copolymerization are possible, for example, methyl 
methacrylate, and N -phenyl maleimide. What blended other resinous principles, such as a polycarbonate, may be 
used. 

[0037] Polyphenylene ether resin is the constituent of the polyphenylene ether and polyphenylene ether which 
are expressed with the following general formula (J), and polystyrene resin, and the constituent of 
polyphenylene ether and polyamide resin. 
General formula (J ) 
[0038] 

[Formula 18] 




{R36 and R37 express the alkyi group or halogen atom of carbon numbers W among a formula, respectively.) k 
is an integer which shows polymerization degree. 
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[0039] As an example expressed wi|||^is general formula (J ) The Pori (2, 6-di^Bfcyl H , 4-phenylene) ether, 
the Pori (2-methyl~6^thyl -1, 4-pn^^lene) ether, The Pori (2, 6-diethyl -1, 4-phenylene) ether, the Pori (2- 
ethyl-6-n-propyl -1 , 4-t)henylene) ether, The Pori (2, 6-G n-propyl H , 4-t)henylene) ether, The Pori (2- 
methyi-6-n -butyl ~1, 4-phenyiene) ether, The Pori (2-ethyi-6Hsopropyi -i, 4-phenylene) ether, They are the 
Pori (2-methyl-6-Krol H , 4-phenylene) ether, the Pori (2-inethyl-6-hydroxyethyl H, 4-Dhenylene) ether, the 
Pori (2-niethyl-6-chloro ethyl H , 4-phenylene) ether, etc. 

[0040] Moreover, the copolymer of 2 and 6-dimethylphenol and a 2, 3, and 6-trimethyl phenol is also contained 
in the polyphenylene ether resin of this invention. What the amine and polystyrene of low molecular weight may 
combine this polyphenylene ether resin with R36 and R37, and diphenoquinone etc. has combined with some 
principal chains of polyphenylene ether resin is contained. 

[0041] As a styrene system polymer mixed and used for polyphenylene ether resin, at least one sort of the 
copolymers and those rubber denaturation polymers of polystyrene or styrene, and other vinyl compounds are 
mcluded. As styrene and at least one sort of other vinyl compounds of copolymers, they are a styrene 
acrylonitrile copolymer, a styrene-methyl-methacrylate copolymer, a styrene-alpha-methyl-styrene copolymer, 
and a styrene maleic anhydride copolymer. 
[0042] 

[0043] Moreover, they are a rubber conversion styrene acrylonitrile copolymer and a rubber conversion styrene 
maleic anhydride copolymer. They are polystyrene (PS) and rubber conversion polystyrene (HIPS) preferably 
especially. Moreover, as polyamide resin which mixes with polyphenylene ether resin and can be used, they are 
nylon -4, nylon 6, nylon 6, 6, and nylon. - It is 4. 6, Nylon 12, nylon 6, and 10. Although especially the blend ratio 
with polyphenylene ether resin is not limited, polyphenylene ether resin chooses at 95 - 10 %of the weight, and 
a styrene system polymer and polyamide resin should just choose it suitably in 5 - 90% of the weight of the 
range. 

[0044] Polycarbonate resin is an object obtained by the reaction of the alicyclic hydrocarbon which has two 
hydroxyl groups in an aromatic series divalent phenol and intramolecular, aliphatic hydrocarbon or such mixture, 
and a phosgene and diphenyl carbonate. As an aromatic series divalent phenol, for example 2 and 2-screw (4- 
hydroxyphenyl) propane, 2 and 2-screw (4 -hydroxy - 3, 5-dibromo phenyl) propane, 2 and 2-screw (4- 
hydroxyphenyl) butane, 2, and 2--screw (3-BURORO-4-HIDOROKI phenyl) propane, It is - dihydroxy 
diphenylsulfone, and 2 and 2-screw (4-Hiydroxy -3, 5-dimethyl) propane, 4, and 4'-dihydroxy diphenyl ether, 4, 
and 4 '4, 4 '-dihydroxydiphenyl SURUFAIDO. 

[0045] As alicyclic hydrocarbon which has two hydroxyl groups in intramolecular For example, 2 and 2-screw 
(4 -hydroxy cyclohexyl) propane, 2, and 2-screw (4Hiydroxy -3, 5-ijibromo cyclohexyl) propane, 2 and 2-screw 
(4-hydroxy ~3, 5-dimethyl cyclohexyl) propane, It is - dihydroxy dicyclohexyl sulfone, and 2 and 2-screw (4- 
iydroxy cyclohexyl) butane, 4,- and 4'-dihydroxy dicyclohexyl ether, 4, and 4 '4, 4'-dihydroxy dicyclohexyl 
SURUFAIDO. As aliphatic hydrocarbon which has two hydroxyl groups in intramolecular, they are 1,3- 
jropanediol, 1 ,4-butanediol, and 1 ,6-bexanediol, for example. It can obtain by the reaction with these 
:ompounds and phosgenes, or diphenyl carbonate. 

[0046] Polyamide resin is a polymer which has amide association, and it is obtained by the polycondensation 
from organic diamine and organic dicarboxyiic acid, the polycondensation of aminocaproic acid, the ring opening 
Dolymerization of a lactam, etc. A tetramethylenediamine, a hexamethylenediamine, meta-xylylene diamine, etc. 
ire mentioned as an example of organic diamine. As organic dicarboxyiic acid, an adipic acid, a sebacic acid, 
jodecane diacid, a terephthalic acid, isophthalic acid, etc. are mentioned. As aminocaproic acid, epsilon 
:aprolactam, omega-RAURO lactam, etc. are mentioned as epsilon-caproic acid and 1 1 -amino undecanoic acid, 
ind a lactam. 

'0047] Polyamide resin may be these copolymers and may be a polymer blend. Specifically, they are nylon -4, 
lylon 6, nylon 6, 6, and nylon. - It is the copolymer of the copolymer of 4, 6, Nylon 12, nylon 6, 10 and 6, 6- 
lylon, and 6-nylon, 6, 10-nylon, and 6-nylon etc. 

^0048] With polyester resin, it is obtained by the condensation polymerization which uses dicarboxyiic acid and 
jiol as a principal component. As dicarboxyiic acid, it is independent or this mixture of alicyclic dicarboxyiic 
icid. such as the aliphatic series dicarboxyiic acid of the carbon numbers 2-20 of an azelaic acid, a sebacic 
icid, an adipic acid, dodecane dicarboxyiic acid, etc., a terephthalic acid, isophthalic acid, an alt.phthalic acid, 
laphthalene dicarboxyiic acid, diphenyl -4, 4 '-dicarboxyiic acid, bibenzyl -4, aromatic series dicarboxyiic acid 
:ontaining 4'^icarboxylic acid, or cyclohexane dicarboxyiic acid. 

[0049] As a diol component, they are the aliphatic series glycol of carbon numbers 2-20, for example, ethylene 
glycol, propylene glycol, 1 ,4-butanediol, neopentyl glycol, 1 ,5-pentanediol, 1 ,6-hexanedioi, a deca methylene 
glycol, cyclohexane J IMETARU, and the long-chain glycol of molecular weight 400-6000. As an example of 
representation of the polyester resin which consists of the above-mentioned dicarboxyiic acid and a diol 
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component, it is polyethylene terephthalate. 
[0050] Styrene resin contains at least one sort of the copolymers and those rubber denaturation polymers of 
polystyrene or styrene, and other vinyl compounds. As an example of styrene and at least one sort of other 
vinyl compounds of copolymers, a styrene acrylonitriie copolymer, a styrene-methyl-methacrylate copolymer, a 
styrene-alpha-methyl-styrene copolymer, and a styrene maleic anhydride copolymer are mentioned. Moreover, 
as a rubber denaturation polymer, there are rubber denaturation polystyrene (HIPS), a rubber denaturation 
styrene maleic anhydride copolymer, etc. 

[0051 ] With polyacetal resin, manufactured annular oligomer, such as for example, a formaldehyde monomer, its 
trimer (trioxane), or a tetramer (tetra^xane), as a raw material. The oxy-methylene homopolymer, and the 
above-mentioned raw material and the steric hindrance nature hindered phenolic antioxidant which consists of 
an oxy-methylene unit substantially Ethylene oxide added 10-500 ppm, Propylene oxide, epichlorohydrin, 1, 3- 
dioxolane, It is the oxy-methylene copolymer which contains the oxy-alkylene unit of the carbon numbers 2-8 
manufactured from annular formals, such as a formal of 1 ,4-i)utanediol and a glycol, and a formal of diethylene 
glycol, 0.1 to 20% of the weight. 

[0052] Moreover, a **** oxy-methylene block copolymer also includes the different^pecies polymer unit which 
includes the repeat unit of the oxy-methylene copolymer and oxy-methylene with which the chain branched 
50% of the weight or more less than 50% of the weight. Although the manufacture approaches of polyacetal resin 
differ in a homopolymer and a copolymer, the invention in this application is not restricted at all. 
[0053] To the thermoplastics constituent of this invention, at least one sort of an antioxidant, a polyamide, an 
alkali, a weathering (light) stabilizer, and a release agent may be added further. As an anti-oxidant, it is n- 
octadecyl -3. -(3 '5 '- G t-butyl -4 '-hydroxyphenyl)- P ropionate, n^ctadecyl -3 -(3'^ethyl-5 -t-butyl -4- 
hydroxyphenyl)- Propionate, n-tetradecyl -3 -{3 '5 '- G t-butyl -4 '-tiydroxyphenyl)- Propionate and 1,6- 
hexanediol-screw - (3 -(3, 5-G t-butyl-4-hydroxyphenyl)- propionate), [0054] 1 ,4-butanediol-screw - (3 -(3, 
5-G tH3utyl-4-hydroxyphenyl)- propionate), Triethylene glycol-screw - (3 -(3-t-butyl-5-methyM- 
hydroxyphenyl)- propionate), tetrakis - (methylene-3-(3', 5-G t-butyl ^ '-hydroxyphenyO propionate methane 
— ) 3, the 9-screws (2-(3-{3-t-butyM-hydroxy-5-methylphenyl) propionyloxy)-! and 1 -dimethyl ethyl) 2, 4, 
and 8, 1 0-tetraoxaspiro (5 5) undecane, An N and N '-bis— 3-(3'5'-G tH3Utyl-4-hydroxy phenol) PURIPIO nil 
hexamethylenediamine, [0055] N and N '-tetra^ethylenebis-3-(3 -methyl -5'-t-butyl-4^^ydroxy phenol) 
propionyl diamine, An N and N '-screw-(3-(3, 5-G t-butyM-hydroxy phenol) propionyl) hydrazine, An N- 
SARICHI roilH^^^alicylidene hydrazine, 3-(N-SARICHI roil) amino -There are 1, 2, 4-triazole, N, an N'^crew 
(2-(3-{3, 5-G butyM-hydroxyphenyl) propionyloxy) ethyl) oxy-amide, etc. These antioxidants may be used by 
one kind, may be used combining two or more kinds, and are not restricted at all. 

[0056] As a polyamide, these copolymers, for example, nylon 6, such as nylon 4 and 6, nylon 6, nylon 6, 6, nylon 
6, 10, nylon 6, 12, and Nylon 12, and /6 /10, nylon 6/6, and 12 grades are mentioned. [ 6 and 6 ] [ 6 and 1 0 ] 
Moreover, the Polly beta alanine copolymer obtained by carrying out the polymerization of acrylamide and its 
derivative, acrylamide and its derivative, and other vinyl monomers under existence of a metal alcoholate is 
mentioned. These polyamides may be used by one sort, may be used combining two or more sorts, and are not 
restricted at all. 

[0057] As an alkali, they are one or more sorts of the hydroxide of alkali metal or an alkaline earth metal, a 
chloride, an inorganic-acid salt, and carboxylate. Specifically, they are a calcium hydroxide, a magnesium 
hydroxide, a barium hydroxide, a calcium carbonate, a magnesium carbonate, a barium carbonate, a calcium 
chloride, a magnesium chloride, a calcium silicate, a magnesium silicate, lauric-acid calcium, lauric-acid 
magnesium, calcium stearate, magnesium stearate. zinc stearate, behenic acid calcium, behenic acid magnesium, 
etc. These alkalis may be used by one sort and may be used combining two or more sorts. It does not restrict 
at all. 

[0058] As a weathering (light) stabilizer, they are one or more sorts of a benzotriazol system or an oxalic acid 
anilide system ultraviolet ray absorbent, and a hindered amine light stabiliser. As a benzotriazol system 
ultraviolet ray absorbent For example, 2-(2'- hydro xy-5'-methyl-phenyl) benzotriazol, 2-(2 '-hydroxy-3\ 5'-G 
t-butyl-phenyl) benzotriazol, 2-(2 hydroxy-3', 5'-G isoamyl-phenyl) benzotriazol, 2-{2 '- hydroxy-3', 5 - 
screw-(alpha and alpha-dimethylbenzyl) phenyl) benzotriazol, 2-(2 - hydroxy-4'-octoxy phenyl) benzotriazol, 
etc. are mentioned. 

[0059] On the other hand, as an oxalic acid anilide system ultraviolet ray absorbent, it is 2^thoxy-2 '-ethyl- 
oxalic acid-bis anilide and 2, for example. - Ethoxy-5-t-butyl-2 - ethyl-oxalic -acid-bis -anilide and 2-ethoxy - 
3'^odecyl oxalic acid bisanilide etc. is mentioned. These ultraviolet ray absorbents may be used independently, 
respectively, and may be used combining two or more sorts. 

[0060] As a hindered amine light stabiliser, it is 4-acetoxy. - 2, 2, 6, and 6-tetramethylpiperidine, 4-stearoyl 
oxy — 2, 2, 6, and 6-tetramethylpiperidine, 4-acryloyloxy - 2. 2, 6, and 6-tetramethylpiperidine, 4-(phenyl 
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acetoxy)-2, 2 and 6, and 6-tetrann^^piperidine 4-benzoyloxy - 2, 2, 6, and 6^iamethylpiperidine, 4- 

methoxy - 2, 2, 6, and 6-tetranneth^ffperidine, 4-stearyl oxy — 2, 2, 6, and 6-tetramethylpiperidine, 4- 
cyclohexyloxy - 2, 2, 6, and 6-tetrannethylpiperidine, 4-ben2yloxy - 2, 2, 6, and 6-tetramethylpiperidine, [0061] 
4-t)henoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-(ethyi carbamoyloxy)-2,2,6,6-tetramethylpiperidine, 4- 
(cyclohexylcarbamoyloxy)-2, 2 and 6, 6-tetramethylpiperidine, 4-(phenylcarbamoyloxy)-2, 2 and 6, 6- 
tetramethylpiperidine, Screw (2, 2, 6, and 6-tetranr)ethyM-piperidine)-carbonate, A screw (2, 2, 6, and 6- 
tetramethyM-piperidyO-OKISA rate, Screw (2, 2, 6, and 6-tetramethyM-piperidyl)-malonate, screw (2, 2, 6, 
and 6-tetramethyl-4~piperidyl)-sebacate, screw (2, 2, 6, and 6-tetramethyM-piperidyl) - horse mackerel peat, 
[0062] Screw (2, 2, 6, and 6-tetramethyl-4-pipendyl)-terephthalate, 1, 2-screw (2, 2, 6, and 6-tetramethyl-4- 
piperidyloxy)-ethane, alpha and alpha'-screw (2, 2, 6, and 6-tetramethyl-4-plperidyloxy)-para xylene, The screw 
(2, 2, 6, and 6-tetramethyM-piperidyl) tolylene -2, 4-dicarbamate, The screw (2, 2, 6, and 6-tetramethyM- 
piperidyO-hexamethylene H, 6-dicarbamate, Tris (2, 2, 6, and 6~tetramethyM-piperidyl)-benzene - 1, 3, 5- 
TORIKARUBOKISHI rate, tris (2, 2, 6, and 6-tetramethyM-pipendyl)-benzene - 1, 3, 4-TORIKARUBOKlSHI 
rate, [0063] 1-(2-(3-(3, 5-G t-butyM-hydroxyphenyl) propionyloxy) ethylM-(3-(3, 5-G t~t)utyl-4- 
hydroxyphenyl) propionyloxy) 2, 2 and 6, 6-tetramethylpiperidine, 1, 2, 3, and 4-butane tetracarboxylic acid, 1, 2. 
2, 6, and 6-pentamethyM-PIPERIJ I Norian, beta, beta, beta', and beta — ' — a condensate with - 
tetramethyi-3 and 9-(2, 4, 8, 1 0-tetraoxaspiro (5 5) undecane) JIETA Norian etc. is mentioned. The above- 
mentioned hindered amine light stabiliser may be used independently, respectively, and may be used combining 
two or more sorts. Moreover, you may use combining an ultraviolet ray absorbent. 
[0064] They are one or more sorts chosen from the aliphatic compound which has fatty acid ester, a 
polyalkylene glycol, and an amide group as a release agent. As fatty acid ester, it is the fatty-acid --ester 
compound which consists of polyhydric alcohol and a fatty acid, and is guided from the polyhydric alcohol 
containing at least one sort of saturation or the unsaturated fatty acid which contains ten or more carbon 
atoms preferably, and 2-6 carbon atoms. 

[0065] As polyhydric alcohol used for adjusting a fatty-acid -ester compound, they are one or more sorts 
chosen from ethylene glycol, a diethylene glycol, triethylene glycol, propylene glycol dipropylene glycol, 
r^utanediol, pentanediol, hexandiol, a glycerol, diglycerol, triglycerol, a threitol, erythritol, pentaerythritol, arabitol, 
ribitol, xylitol, sorbite, sorbitan, the sorbitol, and the mannitol. 

[0066] Moreover, as a fatty acid, a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, 12- 
hydroxy stearin acid, an ARAGIN acid, behenic acid, a lignoceric acid, a cerotic acid, a montanoic acid, a 
melissic acid, and a cello blastin acid are mentioned. The fatty acids which exist in the nature in which partial 
saturation aliphatic carboxylic acid connes to contain undecylenic acid, oleic acid, an elaidic acid, a cetoleic acid, 
an erucic acid, brassidic acid, sorbic-acid linolic acid, a linolenic acid, an arachidonic acid, a'PUROPI all acid, a 
steer roll acid, and this component, or such mixture are mentioned. These fatty acids may be permuted by the 
hydroxy group. 

[0067] It is fatty acid ester preferably guided among the above-mentioned fatty-acid-ester compounds from a 
palmitic acid, stearin acid, behenic acid, the fatty acid chosen from the montanoic acid, and the polyhydric 
alcohol chosen from a glycerol, pentaerythritol, sorbitan, and a sorbitol. There may be a hydroxyl group of these 
fatty-acid-ester compounds, and there may be. [ no ] It does not restrict at all. For example, it may be 
monoester or you may be by diester and triester. Moreover, the hydroxyl group may be blocked by the way acid 
etc. 

[0068] When a desirable fatty-acid-ester compound is illustrated, glycerol monopalmitate. Glycerol dipalmitate, 
glycerol tripalmitate, glycerol monostearate. Glycerol distearate, glycerol tristearate, glycerol monobehenate, 
Glycerine dibehenate, glycerine tribehenate, glycerol mono-MONTANETO, Glycerol JIMONTANETO, glycerol 
TORIMONTANETO, pentaerythritol monopalmitate, Pentaerythritol dipalmitate, pentaerythrytol tripalmitate, 
Pentaerythritol tetra-palmitate, pentaerythritol monostearate, pentaerythritol distearate, pentaerythritol 
tristearate, pentaerythritol tetra-stearate, [0069] Pentaerythritol mono-behenate, pentaerythritol dibehenate, 
Pentaerythritol tribehenate, pentaerythritol tetra-behenate, Pentaerythritol mono-MONTANETO, 
pentaerythritol JIMONTANETO, Pentaerythritol TORIMONTANETO, pentaerythritol tetra-MONTANETO, 
Sorbitan monopalmitate, sorbitan dipalmitate, sorbitan tripalmitate, Sorbitan monostearate, sorbitan distearate, 
sorbitan tristearate, Sorbitan mono-behenate, sorbitan dibehenate, sorbitan tribehenate, sorbitan mono- 
MONTANETO, sorbitan JIMONTANETO, sorbitan TORIMONTANETO, [0070] They are sorbitol monopalmitate, 
sorbitol dipalmitate, sorbitol tripalmitate, sorbitol monostearate, sorbitol distearate, sorbitol tristearate, sorbitol 
mono-behenate, sorbitol dibehenate, sorbitol tribehenate sorbitol mono-MONTANETO, sorbitol JIMONTANETO. 
and sorbitol TORIMONTANETO. Moreover, there is way acid ester (J P.49-60762,A) of glycerol mono-fatty acid 
ester as an aliphatic series ester compound which blocked the hydroxyl group from the way acid etc. These 
fatty-acid-ester compounds may be used independently, respectively, and may be two or more sorts of mixture. 
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As a polyalkylene glycol, it is a general formula (K). 
[0071] 

[Formula 19] 



-(QxO H 

^ y 



HO- 

R38 

(Among the formula, R38 is chosen from hydrogen, the alkyi group of carbon numbers 1-6, a permutation alky! 
group, an ally! group, and a permutation allyl group, and even if respectively the same, it may differ.) They are 
x=2-6 and the polyalkylene glycol expressed with y=S0-20000. 

[0072] Specifically, they are ethylene oxide, propylene oxide, butylene oxide, epichlorohydrin, styrene oxide, 
oxetane, 3, and 3-screw (chloro methyl) oxetane, a tetrahydrofuran, 2-methyl tetrahydrofuran, oxepane, etc. 
The range of the number of polyaddition mols of these alkylene oxide is 50-20000. These polyalkylene glycols 
may be used independently, respectively, and two or more sorts may be used together and used for them. It 
does not restrict at all. As an aliphatic compound which has an amide group, it is a general formula (L). 
[0073] 

[Formula 20] 

R40— C — NH — R39 — N-C— R41 
^ II II 
O O 



It is the aliphatic compound expressed with (R40 and R41 express the alkyI group of carbon numbers 1-30 
among a formula, and R39 expresses the alkylene group of carbon numbers 1-30). 

[0074] Specifically, they are ethylene-bis-stearylamide, an ethylene bisHauryl amide, ethylene bis (oleylamide), 
an ethylene bis-erucic-acid amide, etc. The aliphatic compound which has these amide groups may be used 
independently, respectively, and two or more sorts may be used together and used for it. The addition of the 
above-mentioned additive is the 0.1 -5.0 weight section to the polyacetal resin 100 weight section, when 
thermoplastics is polyacetal resin. 

[0075] Moreover, fibrous and granular a filler and a pigment can also be added. For example, it is an inorganic 
substance fibrous as a filler, and granular, the organic substance, and a bulking agent with a glass fiber, ceramic 
fiber, a carbon fiber, stainless steel fiber, a boron fiber, Kevlar fiber, silicon carbide fiber, etc. fibrous on a 
concrete target, and they are granular fillers, such as wollastonite, a mica, asbestos, talc, an alumina, titanium 
oxide, magnesium oxide, a calcium carbonate, a magnesium carbonate, a glass bead, boron nitride, and silicon 
carbide. Moreover, as a pigment, they are pigments, such as carbon black and acetylene black. These fillers and 
a pigment are not the objects which may use one or more sorts of **, and may use combining two or more 
sorts, and are restricted in any way. 

[0076] Which approach is sufficient as these additives, a filler, and the addition gestalt of a pigment in whether 
it adds, after carrying out melting kneading of the additive for thermoplastics and thermoplastics of this 
application, or melting kneading is carried out at coincidence. Generally as an approach of carrying out melting 
kneading, an extruder is used. The range of the extruder temperature at this time is 130-330 degrees C, and 
thermoplastics should just choose it suitably at the temperature in which extruding is possible. Even if the 
screw types of an extruder are one shaft and biaxial, they are not cared about. 
[0077] 

[Embodiment of the Invention] This invention is further explained to a detail with an example below. In addition, 
%in an example and the section are weight criteria. 

A) The thermoplastics used in the thermoplastics example was shown in Table 1. In addition, the thermoplastics 
said by this invention is not limited to the thermoplastics shown in the example. 
[0078] 
[Table 1] 
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[0079] B) It was shown in the triazlne derivative following table 2. 

[0080] 
[Table 2] 
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[0081] C) [0082] shown in the formaldehyde generating object following table 3 
[Table 3] 
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[0083] D) When the mixed conditions of a triazine derivative and a formaldehyde generating object and a 
mixture ** formaldehyde generating object were fine particles, it was shown in the following tables 4 and 5. 
[0084] 
iTable 4] 
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[0085] 

[Table 5] 
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[0086] ** When a formaldehyde generating object was a water solution, it was shown in Tables 4 and 6. 

[0087] 

[Table 6] 
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[0088] E. When the melting kneadinPlinditlon ** formaldehyde generating objects of thermoplastics and the 
additive for thermoplastics were fine particles, it was shown in the following table 7. 

[0089] 
[Table 7] 
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[0090] ** When a formaldehyde generating object was a water solution, it was shown in the following table 8. 

[0091] 

[Table 8] 
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[0092] F. The appearance nature valuation-basis (1) process-condition briquetting machine of a cast : 
NESUTARU injection molding machine by Sumitomo Heavy Industries, Ltd. 75t metal-mold size: The conditions 
of direction of flow direction * right angle * thickness monotonous and others of 74*52*3mnn were shown in the 
following table 9. 
[0093] 
[Table 9] 
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n 9 
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7 0 


P P E/H 1 P S 


2 9 0 


8 0 


POW-C 
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P A-6 6 
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8 0 
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2 8 0 


6 0 


PC 


3 0 0 


9 0 
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[0094] (2) After fabricating in the bleeding nature above-mentioned process condition, it was left in the 
thermostatic chamber of R-H humidity 50% at 23 degrees C, and the bleeding nature on the front face of a cast 
was evaluated in accordance with the criteria of the following table 10. 
[0095] 
[Table 10] 
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[0096] (3) The cast front face fabricated in the crevice (crater) existence above-mentioned process condition 
)n the front face of shaping was observed with the stereoscopic microscope, and extent of a crater was 
evaluated in. accordance with the criteria of Table 1 1. The additive additive-free cast was used as a comparison 
► ample. This evaluation was performed only about polyacetal resin. 
:0097] 
Table 11] 
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[0098] G. Fabrication nature (moi^eposit nature) HP 

After drying the thermoplastics constituent pelletized with the extruder at 80 degrees C for 5 hours, continuous 
nriolding was carried out on condition that the following table 12 publication. Then, the condition of a metal mold 
side was observed with the naked eye, and it evaluated in accordance with criteria given in Table 13. This 
evaluation was performed only about polyacetal resin. 

** Process condition briquetting machine :Ti[ by Toyo Machinery & Metals Co., Ltd. ]-30G injection molding 
machine 3Gt metal-mold size: Cast configuration The process condition of 2mm thickness monotonous and 
others was shown in the following table 12. 
[0099] 
[Table 12] 
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2 0 0 
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[0100] ** The mold deposit nature valuation-basis valuation basis was shown in Table 13, 

[0101] 

[Table 13] 



a 1 3 



1^(1 




o 


1 0 0 0 0 '>a :y hflJt?BUT*>^SM<;>;^*X3W*BT?*ni:*^o)t. 


1 


5 0 0 0t>g-:/ hflJ3Br'5<tifcffl«ailc:5o'r«&if4'«UT 


2 


1 0 0 Ovac/ h5Sfgt-'5«2:^Sa?ff(c3orei^«UT 


3 




4 





[0102] H. After drying the thermoplastics constituent pelletized with the dispersibility extruder of the triazine 
derivative in thermoplastics at 80 degrees C for 5 hours, the 80nm ultrathin section was cut down by 
ultramicrotome, the dispersibility of the triazine derivative in a thermoplastics constituent was observed with 
following equipment, and it evaluated in accordance with the criteria shown In the following table 14. 

[0103] 
[Table 14] 
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[0104] Equipment: J EOL make Transmission electron microscope part number J EM -1 COS X scale factor 10000 
times [0105] I. Additive anti-oxidant a-1 triethylene glycol-screw used in addition to this - (3-(3-t-butyl-5- 
methyl-4 -hydro xyphenyl) propionate) 

** Polyamide bH : nylon 6, 6 grinding article particle-size <H0micrometer** alkali c-1 ralcium stearate [0106] 
** Weatherability Stabilizer d-1 2- (Light) 0 [ 2-hydroxy 3, ] [ 5-screw ] Phenyl-2m)enzotriazol d-2 : Screw 
(2, 2, 6, and 6-tetramethyM-piperidine) sebacate d-3:1, 2 and 3, 4-butane tetracarboxylic acid, 1, 2, 2, 6. and 
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6-pentamethyl-4-PIPERIJ I Norian,i^|^beta, (alpha and alpha-dimethylbenzyl)^^, beta', beta'-tetramethyl - 
Condensate with 3 and 9-(2, 4, 8, lIBItraoxaspiro (5 5) undecane) JIETA Norian [0107] release agent e- 
1 ;glycerol monostearate e-2 : — a polyethylene glycol (molecular weight 6000) 
e~3: Ethylene-bis-stearylamide [0108] 
[Example] 

The melting kneading object (Y-1) of the thermoplastics and the additive for thermoplastics which were shown 
in example 1 table 7 was added to thermoplastics (POM-C). The addition of the melting kneading object (YH) 
of thermoplastics and the additive for thermoplastics was made into the amount from which a triazine derivative 
becomes the 0.3 weight section to the thermoplastics (POM-C) 100 weight section. With the biaxial extruder 
set as 200 degrees C of cylinder temperatures, it carried out melting kneading and this was pelletized. Then, it 
dried at 80 degrees C for 5 hours, and evaluated according to the approach shown in Tables 9-14 about shaping 
and mold-goods surface appearance nature, fabrication nature, and the dispersibility of the triazine derivative 
particle in a pellet. The result was shown in Table 15. 

[0109] The same actuation as an example 1 was performed except having changed the melting kneading object 
(Y-1) of the thermoplastics of examples 2-6 and example of comparison 1 example l,and the additive for 
thermoplastics to the melting kneading object (Y-2-7) of the thermoplastics and the additive for thermoplastics 
which were shown in Table 7. The result was shown in Table 15. 

[0110] The same actuation as an example 1 was performed except having changed the melting kneading object 
(Y-1 ) of the thermoplastics of seven to example 1 2 example 1 , and the additive for thermoplastics to the 
melting kneading object (Y-8-13) of the thermoplastics and the additive for thermoplastics which were shown in 
Table 8. The result was shown in Table 16. 

[0111] The additive for thermoplastics (X-5) shown in example 13 table 6 was added to thermoplastics (POM- 
C). The addition of the additive for thermoplastics (X-5) was made into the amount from which a triazine 
derivative becomes the 0,3 weight section to the thermoplastics (POM-C) 100 weight section. With the biaxial 
extruder set as 200 degrees C of cylinder temperatures, it carried out melting kneading and this was pelletized. 
The melting mixing time at this time (residence time in an extruder) was adjusted by discharge quantity, as it 
had been 120 seconds. Then, it dried at 80 degrees C for 5 hours, and evaluated according to the approach 
shown in Tables 9-14 about shaping and mold-goods surface appearance nature, fabrication nature, and the 
dispersibility of the triazine derivative particle in a pellet. The result was shown in Table 17. 
[01 12] The same actuation as an example 13 was performed the additive for thermoplastics (7 X-9) which 
showed the additive for thermoplastics of examples 14 and 15 and example of comparison 2 example 13 (X-5) in 
Table 6, and (X-1 1 ) except having changed. The result was shown in Table 1 7. 

[01 1 3] The melting mixture (Y— 2) of the thermoplastics and the additive for thermoplastics which were shown in 
example 16 table 7 was added to thermoplastics (POM-C). The addition of the melting mixture (Y-2) of 
thermoplastics and the additive for thermoplastics was made into the amount from which a triazine derivative 
content becomes the 0.005 weight section to the thermoplastics (POM-C) 100 weight section. With the biaxial 
extruder set as 200 degrees C of cylinder temperatures, melting kneading was carried out and this was 
pelletized. Then, it dried at 80 degrees C for 5 hours, and evaluated according to the approach shown in Tables 
9-14 about shaping and mold-goods surface appearance nature, fabrication nature, and the dispersibility of the 
triazine derivative particle in a pellet. The result was shown in Table 18. 

[01 14] The same actuation as an example 16 was performed except having added the melting mixture (Y-2) of 

thermoplastics and the additivfe for thermoplastics to thermoplastics (POM-C) so that an example 17 triazine 

derivative content might become the 0.05 weight section. The result was shown in Table 18. 

[01 1 5] The same actuation as an example 16 was performed except having added the melting mixture (Y-2) of 

thermoplastics and the additive for thermoplastics to thermoplastics (POM^) so that an example 18 triazine 

derivative content might become the 0.1 weight section. The result was shown in Table 18. 

[0116] The same actuation as an example 16 was performed except having added the melting mixture (Y-2) of 

thermoplastics and the additive for thermoplastics to thermoplastics (POM-C) so that an example 19 triazine 

derivative content might become 10 weight sections. The result was shown in Table 18. 

[0117] The same actuation as an example 16 was performed except having added the melting mixture (Y-2) of 

thermoplastics and the additive for thermoplastics to thermoplastics (POM-C) so that an example 20 triazine 

derivative content might become 20 weight sections. The result was shown in Table 18. 

[01 1 8] The same actuation as an example 1 6 was performed except having added the melting mixture (Y-2) of 

thermoplastics and the additive for thermoplastics to thermoplastics (POM-C) so that an example 21 triazine 

derivative content might become 30 weight sections. The result was shown in Table 18. 

[0119] The same actuation as an example 16 was performed except having used the thermoplastics (POM-C) 

^hich has not added the melting mixture (Y-2) of example of comparison 3 thermoplastics, and the additive for 
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thermoplastics. The result was sr 

[0120] The same actuation as an example 16 was performed except having added the melting mixture (Y-2) of 
thermoplastics and the additive for thermoplastics to thermoplastics (POM^) so that an example of 
comparison 4 triazine derivative content nnight become 40 weight sections. The result was shown in Table 16. In 
addition, about examples 16-18 and the example 3 of a comparison, heat-resistant evaluation was performed on 
the following conditions. The result was shown in Table 18. 

** Tensile strength was measured for heat-resistant evaluation condition thermoplastics mold goods every 20 
days and after that in 140-degree C gear oven, and it asked for retention on the strength. 
[0121] The polyethylene resin which showed example 22 thermoplastics in Table 1 was used. The additive for 
thermoplastics {X-2) was added so that a triazine derivative might become 20% of the weight to this 
polyethylene resin 100 weight section. With the biaxial extruder set as 210 degrees C of cylinder temperatures, 
melting kneading was carried out for 120 seconds, and this was palletized. It dried at 80 degrees C after that for 
5 hours, and evaluated about shaping and mold-^oods surface appearance nature according to the approach 
which reached table 9-11 and was shown in 13. The result was shown in Table 19. 
[0122] Using the ABS plastics which showed example 23 thermoplastics in Table 1,the additive for 
thermoplastics (X-2) was added so that a triazine derivative might become 20%of the weight to this ABS- 
plastics 100 weight section. With the biaxial extruder set as 220 degrees C of cylinder temperatures, melting 
kneading was carried out for 120 seconds, and this was pelletized. It dried at 80 degrees C after that for 5 
hours, and evaluated about shaping and moid-goods surface appearance nature according to the approach 
which reached table 9-1 1 and was shown in 13. The result was shown in Table 19. 

[0123] Using PPE/fllPS which showed example 24 thermoplastics in Table 1,the additive for thermoplastics 
{X-2) was added so that a triazine derivative might become 20%of the weight to this PPE/14IPS100 weight 
section. With the biaxial extruder set as 300 degrees C of cylinder temperatures, melting kneading was carried 
out for 120 seconds, and this was pelletized. It dried at 80 degrees C after that for 5 hours, and evaluated 
about shaping and mold-goods surface appearance nature according to the approach which reached table 9-11 
and was shown in 13. The result was shown in Table 19. 

[0124] PA-66 which showed example 25 thermoplastics in Table 1 are used, and it is this PA^6.The additive 
for thermoplastics (X-2) was added so that a triazine derivative might become 20% of the weight to the 100 
weight sections. With the biaxial extruder set as 280 degrees C of cylinder temperatures, melting kneading was 
carried out for 1 20 seconds, and this was pelletized. It dried at 80 degrees C after that for 5 hours, and 
evaluated about shaping and mold-goods surface appearance nature according to the approach which reached 
table 9-1 1 and was shown in 13. The result was shown in Table 19. 

[0125] PES which showed example 26 thermoplastics in Table 1 It used, and the additive far thermoplastics (X- 
2) was added so that a triazine derivative might become 20% of the weight to this PES 100 weight section. With 
the biaxial extruder set as 280 degrees C of cylinder temperatures, melting kneading was carried out for 120 
seconds, and this was pelletized. It dried at 80 degrees C after that for 5 hours, and evaluated about shaping 
and mold-goods surface appearance nature according to the approach which reached table 9-11 and was 
shown in 13. The result was shown in Table 19. 

[0126] Using PC which showed example 27 thermoplastics in Table l,the additive for thermoplastics (X-2) was 
added so that a triazine derivative might become 20%of the weight to this PC100 weight section. With the 
biaxial extruder set as 300 degrees C of cylinder temperatures, melting kneading was carried out for 120 
seconds, and this was pelletized. It dried at 80 degrees C after that for 5 hours, and evaluated about shaping 
and mold-goods surface appearance nature according to the approach which reached table 9-11 and was 
shown in 13. The result was shown in Table 19. 

[0127] The melting kneading object (Y-2) of example 28 thermoplastics and the additive for thermoplastics was 
added to thermoplastics (POM-<:). The triazine derivative content made the addition of a melting kneading 
object (Y-2) the 0.3 weight section to the thermoplastics 100 weight section. Furthermore, the antioxidant (a-1) 
0.3 weight section, the polyamide (b-l) 0.05 weight section, and the release agent (e-1) 0.2 weight section were 
added. With the biaxial extruder set as 200 degrees C of cylinder temperatures, it carried out melting kneading 
and this was pelletized. Then, it dried at 80 degrees C for 5 hours, and evaluated according to the approach 
shown in Tables 9-14 about shaping and mold-goods surface appearance nature, fabrication nature, and the 
dispersibility of the triazine derivative particle in a pellet. The result was shown in Table 20. 
[0128] The melting kneading object (Y-2) of example 29 thermoplastics and the additive for thermoplastics was 
added to thermoplastics (POM-C). The triazine derivative content made the addition of a melting kneading 
object (Y-2) the 0.3 weight section to the thermoplastics 100 weight section. Furthermore, the polyamide (b-l) 
0.05 weight section, the release agent (e-3) 0.05 weight section, the weathering agent (d-1) 0.5 weight section, 
and the 0.25 (d-2) weight sections were added. With the biaxial extruder set as 200 degrees C of cylinder 
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appearance nature, fabrication nature, and the dispersibility of the triazine derivative particle in 
result was shown in Table 20. 
[0129] The melting kneading object (Y-2) of example 30 thermoplastics and the additive for thermoplastics was 
added to thermoplastics (POM-C). The triazine derivative content made the addition of a melting kneading 
object (Y-2) the 0.3 weight section to the thermoplastics TOO weight section. Furthermore, the polyamide (b-l) 
0.05 weight section, the release agent (e~3) 0.05 weight section, the weathering agent (d-1) 0.5 weight section, 
the 0.25 (d-2) weight sections, the 0.25 (d-3) weight sections, and the release agent (e-2) 1.0 weight section 
were added. With the biaxial extruder set as 200 degrees C of cylinder temperatures, it carried out melting 
kneading and this was pelletized. Then, it dried at 80 degrees C for 5 hours, and evaluated according to the 
approach shown in Tables 9-14 about shaping and mold-goods surface appearance nature, fabrication nature, 
and the dispersibility of the triazine derivative particle in a pellet. The result was shown in Table 20. 
[0130] The same actuation as an example 28 was performed except having added the example 31 alkali (cH) 
0.03 weight section, and having added. The result was shown in Table 20. 

[0131] The same actuation as an example 29 was performed except having added the example 32 alkali (c-1) 
0.03 weight section, and having added. The result was shown in Table 20. 

[0132] The same actuation as an example 30 was performed except having added the example 33 alkali (c-1) 
0.03 weight section, and having added. The result was shown in Table 20. 

[0133] The fabrication nature of a thermoplastics constituent and the surface appearance nature of a cast were 
improvable by using the additive for thermoplastics which is the mixture of at least one or more formaldehyde, 
the triazine derivative which has the nitrogen-containing functional group which can react, and a formaldehyde 
generating object into 1 molecule so that clearly from Table 15 -20. 
[0134] 
[Table 15] 
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[0135] 
[Table 16] 
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[Table 17] 
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[Table 18] 
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[0140] 

[Effect of the Invention] The additive for thermoplastics of this invention is mixture with the formaldehyde 
generating object chosen from at least one sort and paraformaldehyde of the triazine derivative which has at 
least one or more formaldehyde and the nitrogen-containing functional group which can react in 1 molecule, and 
formalin aqueous solution. The thermoplastics constituent which was excellent in carrying out melting kneading 
of this additive for thermoplastics at thermoplastics in fabrication nature and the surface appearance nature of 
a cast can be obtained. 

[Translation done.] 
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